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REMARKS 

Claims 1, 4 and 5 were rejected under 35 U.S.C. § 102 for lack of novelty, or 
alternatively, under 35 U.S.C. § 103 for obviousness predicated upon Harris et al., Sugiura 
et al. and Japanese Document 08157265 (JP '265), each taken alone. 

Claims 1, 4 and 5 were also rejected under 35 U.S.C. § 102 for lack of novelty, or 
alternatively, under 35 U.S.C. § 103 for obviousness predicated upon Japanese Document 
5-229873 (JP '873). 

Each of the above rejections is traversed. 

Independent claim 1 is directed to an aluminum nitride ceramic base material exhibiting 
specific properties, i.e., an increment in warp after a single heat treatment at 850°C for one hour 
of not more than 2.0 x 10" nm/mm, and a specified uniform distribution of sintering agents. As 
previously argued of record, none of the applied references discloses or suggests an aluminum 
nitride ceramic base material as claimed having the recited uniformity of sintering agents and 
increment in warp. Indeed, none of the applied references recognizes, discloses, or addresses the 
problem of increment in warp after heat treatment, let alone recognizes that it is related in 
any way to the uniformity of sintering agents (a/b), as specifically recited in independent claim 1. 

Applicants stress that none of the applied references even discloses or recognizes that the 
warpage of an aluminum nitride ceramic increases with heat treatment, as disclosed in the 
present Application. The applied references do not mention or recognize that the fluorescent X- 
ray-peak strengths of the sintering agents on the top side and the bottom side of the base material 
impact warpage. The applied references neither disclose nor suggest that the sintering agent is 
uniformly distributed in the aluminum nitride base material. 
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The above argued deficiencies in each of the applied references are not overcome by 
invoking the doctrine of inherency. As argued throughout prosecution of this Application, 
inherency requires certainty, not speculation. Crown Operations International Ltd. v. Solutia 
Inc., 289 F. 3d 1367, 62 USPQ2d 1917 (Fed Cir. 2002); Finnegan Corp. v. ITC, 180 F3d 1354, 
51 USPQ2d 1001 (Fed. Cir. 1999); In re Robertson, 169 F.3d 743, 49 USPQ2d 1949 (Fed Cir. 
1999); Electro Medical Systems S.A. v. Cooper Life Sciences, Inc., 34 F3d 1048, 32 USPQ2d 
1017 (Fed. Cir. 1994); In re Rijckaert, 9 F3d 1531, 28 USPQ2d 1955 (Fed Cir. 1993); 
Continental Can Co. USA, Inc. v. Monsanto Co., 948 F2d 1264, 20 USPQ2d 1746 (Fed. Cir. 
1991). Simply put, there is an insufficient factual basis upon which to invoke the doctrine of 
inherency. 

In this respect, Applicants would note that in the method disclosed by Sugiura et al, 
sintering is executed by inserting boron nitride (BN) powder between formed bodies (degreased 
bodies) in a stacked state. In this manner the formed bodies are prevented from mutual adhesion 
during sintering. It is estimated that there is no difference the concentration of the sintering 
agents among the stacked formed bodies except for the uppermost one. However, since the 
sintered substrates are warped, an unwarping is executed. In case of such warping during 
sintering, for example when the first body is warped in a convex form and the second body is 
warped in a concave form, it is anticipated that the sintering agent is present in a relatively small 
amount between the mutually opposed faces of the first and second bodies, possibly causing a 
diffusion to the ambient atmosphere. On the other hand, when the first body is warped in a 
concave form and the second body is warped in a convex form, it is anticipated that the 
concentration of the sintering agent is higher between the mutually opposed faces. Clearly, 
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Sugiura et al. neither disclose nor suggest the notion of sintering with a uniform concentration of 
sintering agents, as in the claimed invention. 

The remaining applied references are no more relevant than Sugiura et al. The notion of 
implementing sintering with the uniform distribution of sintering agents as in the claimed 
invention, let alone the impact of such uniformity on warpage, is not even a blip on the radar 
screens of any of the applied references. 

It should be noted that paragraph [0014] of the present Application discloses "a sheet 
formed by a porous nitride ceramics such as boron nitride (BN)." Paragraph [0022] describes 
that "setters of samples 10-17 were prepared by sintering a formed body made of the powder 
material at 1800°C in nitrogen". The setters of samples 10-17 are formed by BN. Although 
there is no specific description as to whether a body formed by sintering BN at 1800°C is porous, 
one having ordinary skill in the art would have understood that a body sintered at 1800°C would 
be porous. For example Japanese Patent No. 2614874 discloses that BN sintered at 1800- 
2100°C has a relative density of 65-80%, which is manifestly porous. A copy of Japanese Patent 
No. 2614874 published on May 28, 1997 and a computer translated copy thereof, are submitted 
herewith as Exhibit A. 

Based upon the foregoing it should be apparent that the imposed rejections do not rest 
upon a sound factual foundation. Moreover, as argued throughout the prosecution, there is 
evidence of record undermining the inherency theory. Specifically, adverting to Table 2 on page 
20 of the written description of the specification, each and every sample in accordance with the 
present invention, heat-treated at 850°C for one hour, and having a uniformity of sintering agents 
a^ less than or equal to 1.3, as specifically recited in claim 1, exhibited an increment in warp 
after a single heat treatment of no greater than 2.0 x 10" 2 um/mm. However, comparative 
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examples 22 through 25 exhibited an increment in warp greater than that specified in claim 1, 
and these samples had a ratio a^ greater than 1.3. While comparative examples 28 and 29 had a 
low increment in warp, the samples exhibited totally unsatisfactory warp after sintering. Again, 
the applied prior art is oblivious to the problem of increment in warp after heat treatment. 

The data clearly establish that the reduced increment in warp after heat treatment at 
850°C for one hour, as specified in independent claim 1, does not just happen by chance, as 
evidenced by comparative example 22, 23, 24 and 25. Neither does the advantageously low 
warp after sintering. Rather, Applicants discovered that the reduced increment in warp after 
heat treating and as well as warp after sintering are linked to the uniformity of sintering agents as 
specified in independent claim 1. These unrecognized features are specified in independent 
claim 1, i.e., claim 1 specifies the ratio a/b and quantifies the maximum increment in warp 
after a particular heat treatment at 850°C for one hour. 

Applicants again stress that the increment in warp after heat treatment is not a problem 
recognized by any of the applied references. Neither is the significance of the uniformity of 
sintering agents. Clearly, none of the applied references recognizes any relationship between the 
uniformity of sintering agents and increment in warp. The possibility that one having ordinary 
skill in the art might inadvertently stumble into the claimed invention is not a basis for defeating 
the patentability of the claimed invention. W. L. Gore & Associates, Inc. v. Garlock, Inc., 721 
F2d 1540, 220 USPQ 303 (Fed. Cir. 1983); In re Oelrich, 666 F.2d 578, 212 USPQ 323 (CCPA 
1981). 

Based upon the foregoing it should be apparent that a prima facie basis to deny 
patentability to the claimed invention under 35 U.S.C. § 102 has not been established for lack of 
the requisite factual basis. Moreover, there is no factual basis upon which to predicate the 
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conclusion that one having ordinary skill in the art would have been realistically motivated to 
modify any of the articles disclosed in the applied references to arrive at the claimed invention 
absent, of course, improper reliance upon Applicants' disclosure. Panduit Corp. v. Dennison 
Mfg. Co., 774 F.2d 1082, 227 USPQ 337 (Fed. Cir. 1985). 

Applicants, therefore, submit that the imposed rejection of claims 1, 4 and 5 under 35 
U.S.C. § 102 for lack of novelty, or alternatively, under 35 U.S.C. § 103 for obviousness 
predicated upon Harris et al., Sugiura et al., JP '265 and JP '873, each considered alone, is not 
factually or legally viable and, hence, solicit withdrawal thereof. 

Based upon the foregoing it should be apparent that the imposed rejections are not viable, 
and that all pending claims are in condition for immediate allowance. Favorable consideration 
is, therefore, solicited. 

To the extent necessary, a petition for an extension of time under 37 C.F.R. 1.136 is 
hereby made. Please charge any shortage in fees due in connection with the filing of this paper, 
including extension of time fees, to Deposit Account 500417 and please credit any excess fees to 
such deposit account. 



Respectfully submitted, 



M<£)ERMQTT WILL & EMERY LLP 




Arthur J. iner 
Registration No. 26,106 



600 13 m Street, N.W. 
Washington, DC 20005-3096 
Phone: 202.756.8000 AJS:bjs:ntb 
Facsimile: 202.756.8087 
Date: November 21, 2006 



Please recognize our Customer No. 20277 
as our correspondence address. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of thle translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
preoisely. 

2. ***+ shows the word which can not be translated, 
3.ln the drawings, any words are not translated. 



CLAIMS 



(57) [Olaim(s)] 

[Claim l] The insulation resistance of 1Q10ohms or more, the ordinary pressure sintering boron 
nitride Plastio solid thermal oonduotlvity 0.04 oal/om-seo and more than ** which come to 
contain alkaline-earth-metal borate two to 40% of the weight, and are characterized by being the 
relative density of 65 - 80%. and the bending strength of 550kg/cm2 or more. 



[Translation dons j 
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* NOTICES * 

JPO end NCIPI are not responsible for any 
damages oaused by the use of thfe translation. 

IThis document has been translated by oomputer. So the translation may not reflect the original 
pKaoisely. 

2.+**+ shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

<Field of the Invention> This invention relates to an ordinary pressure sintering boron nitride 
Plastio solid. 

<Prior art> While boron nitride (BN) has the outstanding properties, such as electric insulation, 
thermal conductivity, corrosion resistance, thermal shock resistance, and lubricity, it is one of a 
few easy ceramics of machining. For this reason, it is widely used for the electrical insulation 
material, the elevated-temperature heat transfer ingredient, etc. inoluding th© various containers 
for metal melting with which many above-mentioned properties are demanded, 
since BN of BN sintered compaot is a difficulty degree of sintering — general — a hotpress 
(pressure sintering) ~ it is made by law. Since it is what puts on which and carries out the 
pressure exceeding 100kg/cm2 at 1500-2300 degrees C, a large-scale configuration article is 
not obtained and a not suitable problem has it in the process of a complicated configuration 
article. And since the approach of once machining the sintered compact by which the hotpress 
was carried out to the shape of a oylinder, and making a final product configuration is taken, BN 
Plastic solid by which current marketing is carried out is an expensive rank. 
Although various kinds of ordinary pressure sintering processes are tried in order to solve the 
above problems, BN sintered compact which can demonstrate the property of BN is not obtained 
the place which it is till the present For example, in JP,61~132563,A, production efficiency is 
bad the top where a consistency and reinforcement are [ that sintering in the bottom which 
inserts in graphite mold the preforming object by which high-pressure rubber press shaping 
might be carried out and restriots free expansion is tried ] low, and there is a problem from 
which a large-scale configuration article is not obtained. Therefore, it has the property which 
was excellent In BN original, such as electric insulation, heat transfer nature, corrosion 
resistance, and thermal shook resistance, and offer of the ordinary pressure sintering BN Plastic 
solid which can be manufactured easily and efficiently cheaply was desired. 
<Trouble which invention tends to solve> This invention aims at offering the good ordinary 
pressure sintering BN Plastic solid of thermal conductivity and electric insulation which has 
improved configuration constraint and productivity of BN sintered compact, and was not 
acquired conventionally, 

<Mean6 for solving a trouble> That is, this invention is an ordinary pressure sintering boron 
nitride Plastic solid thermal conductivity 0.04 cal/cm-sec and more than the insulation 
resistance of 1010ohms or more, and ** which comes to contain alkaline-earth-metal borate 
two to 40% of the weight, and is characterized by being the relative density of 65 - 80%, and the 
bending strength of 550kg/cm2 or mora. 
This invention Is explained to a detail below. 

In a commercial item, although BN powder used by this invention is good, it is desirable 
crystalline hexagonal high BN powder. Since this powder is excellent in the piastio deformans at 
the time of preforming, the preforming object of high density is easy to be acquired. As an 
alkaline earth metal of an alkaline-earth-metal boron salt one or more sorts of magnesium, 
calcium, strontium, and barium are chosen as arbitration. 

How to calcinate, after fabricating the mixed powder mixed eo that the Plastic solid of this 
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invention might become a final product presentation about the above BN powder and alkaline- 
earth-metal borate by the two or more S ton/cm pressure. The mixture of BN and alkaline- 
earth-metal borate until it mixes alkaline-earth-metal borate to BN powder which it comes to 
pulverize until it becomes that [ twice / more than / which received specific surface area ] or 
specific surface area becomes twice [ more than ] origin And fraoture, It can manufacture by th 
approach of calcinating, after grinding shear, grinding, etc. and fabricating by the two or more 2 
ton/cm preBsure* 

As shaping equipment, the usual making machines, such as a metal mold making machine and an 
isotropic pressure making machine (CIP) between the colds, can be used. The compaoting 
pressure when using orystalline hexagonal high BN powder or crystalline amorphous BN powder 
as it is Is two or more 7 ton/cm preferably two or more 5 ton/cm. In less than two 5 ton/cm 
compacting pressure, it becomes difficult to acquire the ordinary pressure sintering BN Plastic 
solid of 85% or more of relative density. The effectiveness as the above that the compacting 
pressure when using the powder which, on the other hand, mixed and pulverized pulverized BN 
powder or the raw material which came to hand is the same at two or more 2 ton/cm is 
acquired. As grinding equipment at this time, the usual grinders, such as a ball mill, a vibration 
ball mill, attritor, and a RAIKAI machine, can be used. In addition, grinding is performed'untll It 
beoomes 10 or more times twice [ more than ] as preferably as the specific surface area of the 
original powder. In grinding of under 2 double, it becomes diffioult to aoquire the ordinary 
pressure sintering BN Plastic solid of 65K or more of relative density. 

When grinding, if it is performed by the oxidizing atmosphere, generation of a boron oxide will be 
seen, if it calcinates as it is. it not only causes deoline in moisture resistance and thermal 
conductivity, but it will be in the condition that the oxidation boric acid of isolation exists In a 
sintered compact, and a craok will occur in a sintered compact In this case, it can be used as a 
raw material which obtains this invention article by performing processing which removes the 
generated boric acid oxide. As an approach of removing a boron oxide, it is processing by 
alcohols, such as a methanol, ethanol, and a glycerol. Specifically, they are ****** washing and 
filtration at heating or alcohol containing alcohol of a slurry. A device to which a boron oxide 
does not generate grinding and which will remove the above-mentioned boron oxide if it carries 
out, for example by non-oxidizing atmospheres, such as N2 and Ar, is not necessarily required. 
What ground by the above-mentioned approach can acquire the ordinary pressure sintering BN 
Plastie solid of 65% or more of relative density, without carrying out high-pressure molding. This 
is considered because it became the powder which the newly formed granular structure 
appeared and was activated by the so-called mechanochemical effect at the same time the 
stacking fault of a crystal and partial amorphoue-ization progress. In order to acquire the 
ordinary pressure sintering BN Plastic solid of high intensity, it is desirable to make compacting 
pressure high and to make preforming volume density as high as possible. 
Baking is performed by the 1 400-21 00-degree C non-oxidizing atmosphere. Since burning 
temperature cannot Join alkaline-earth-metal borate to BN grain comrade and BN grain easily 
directly at less than 1400 degrees C, the ordinary pressure sintering BN Plastic solid of high 
intensity is not acquired. On the other hand, if it exceeds 2100 degrees C, alkaiine^earth-metai 
berate will cause a pyrolysis and evaporation, and will lose the operation as an original additive, It 
is a 1600-2100 degrees C [ from which the ordinary pressure sintering BN Plastic solid of high 
intensity is acquired ] non-oxidizing atmosphere especially desirably* As a non-oxidizing 
atmosphere, the Inert atmosphere of helium, Ar, and N2 grade is suitable. As baking equipment, a 
Tammann electric furnace, a resistance heating furnace, a high-frequency furnace, etc. are used* 

The ordinary pressure sintering BN Plastic solid of this invention manufactured as mentioned 
above contains 98 - 96 % of the weight of BN(s) f and 2 - 40 % of the weight of alkaline-earth- 
metal borate. When advanced electric insulation and thermal conductivity are required especially, 
98 - 80 % of the weight of BN(s) and 2 - 20 % of the weight of alkaline-earth-metal borate are 
desirable. The content of alkaline-earth-metal borate does not become being less than 2 % of 
the weight with the sintered compact of high density and high intensity. On the other hand, if it 
exceeds 40 % of the weight, the property which was excellent in BN(s), such as thermal 
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conductivity and electric insulation, will fall remarkably. If especially the service temperature of a 
Plastic solid rises, this inclination will become much more intense. Moreover, the sintered 
oompaot oonslstenoy of the ordinary pressure sintering BN Plastic solid of this invention 
manufactured as mentioned above serves as bending strength of 550kg/cm2 or more at 65 - 80% 
; with relative density. At less than 65ft, since there is much pora and it is not precise, bending 
| strength and thermal conductivity of relative density do not improve, and it is not suitable for 
j applications, such as a breaking ring and a heat sink. Moreover, if relative density surpasses 80%, 
maohinability will fall. 

<Example> Although this Invention is explained to an example list still more concretely with the 
example of a comparison below, this Invention is not limited to these. 

Example 1 After adding CaO and the B-20315 weight section in the commercial BN powder 
(hexagonal, 99,0tt [ of purity ], and specific-surface-area 6m2/g) 85 weight section, it mixed with 
the ball mill, and the mixed powder for shaping was obtained. Next, isotropio pressure shaping 
: between the colds of this mixed powder was carried out by the pressure of 5 ton/cm2, The 
■4 acquired preforming object was embedded into the graphite container containing said BN powder, 
4 and was oaloinated in 1900 degrees C and 60 minutes and under Ar ambient atmosphere with the 
, r high-frequency furnace. The measurement result of the presentation of obtained BN sintered 
■l compact, relative density, insulation resistance, and thermal conductivity is shown in a table. 
Example 2 It carried out by the same approach as an example 1 exoept having made compacting 
pressure into 7 ton/cm2 using the mixed powder for shaping obtained in the example 1. 
Example 3 In the BN powder 90 weight section used in the example 1, MgO.CaO and the 
f; 2B2O310 weight section were added and mixed, and the mixed powder for shaping was obtained, 
r It carried out by the same approach as an example 1 using this powder except having made 
|: burning temperature into 1 700 degrees C. 

^ Example 4 Boric acid and a melamine were mixed by the weight ratio of 1:1, in the ammonia gas 
4 : air current, it heat-treated and 1 200 degrees O of BN powder of 90X of BN purity and specific- 
v surfaoe-area of 50m 2/g were obtained for 4 hours. As a result of carrying out the X diffraction 
> of this powder, it turned out that it f's an amorphous substance BN. After carrying out 2CaO(s) 

and B-2O310 weight section addition at this powder 90 weight section, it mixed at the ball meal 
£ and the mixed powder for shaping was obtained Compacting pressure was carried out by the 

same approach as an example 1 using this mixed powder except having made 7 ton/cm2 and 
^ burning temperature into 1 700 degrees C. 

J. Example 5 After grinding BN powder used in the example 1 in atmospheric air until speoifio 
;r surface area was set to B0m2/g with the RAIKAI machine, washing desiccation was carried out 
with the methanol and BN impalpable powder was obtained. Specific surface area was measured 
with the BET adsorption method. CaO and B-2 03 were mixed with the ball mill in it, after adding 
I 5 weight sections in this powder 95 weight seotion, and the mixed powder for shaping was 
I obtained, Next, metal mold was filled up with this mixed powder, and 1 shaft pressing was carried 
J out by the pressure of 2 ton/om2. It carried out by the same approach as an example 1 exoept 
I having used this preforming object 

1 Example 6 In the BN impalpable powder 80 weight section obtained in the example 5, CaO-BaO 
^ -nd the 2B2O320 weight seotion were added and mixed, and the mixed powder for shaping was 
f > obtained. It carried out by the same approach as an example 1 except having used this mixed 
If powder. 

I Example 7 BN powder used In the example 1 was ground under N2 ambient atmosphere until 
|; specific surface area was set to 70m2/g by attritor. and BN impalpable powder was obtained. It 
I carried out by the same approach as an example 5 exoept having used this powder, 
v| Example 8 After grinding in atmospheric air until specific surface area was set to 60m2/g with 
I the RAIKAI machine, after adding CaO and the 8-20315 weight section in the BN powder 85 
^ weight seotion used In the example 1 , washing desiccation was carried out with the methanol and 
M the . mixed Ponder for shaping was obtained It carried out by the same approach as an example 5 
f except having used this mixed powder. 

| Example 9 It oarried out by the same approach as an example 1 except having used the mixed 
J, powder for shaping obtained in the example 8. 
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Example 10 It ground under N2 ambient atmosphere and the mixed powder for shaping was 
obtained after adding MgO-CaO and the 2B2O320 weight seotion in the BN powder 80 weight 
section used In the example 1 until specific surface area was set to 70m2/g by attritor. It carried 
out by the same approach as an example 5 using this mixed powder exoept having made burning 
temperature into 1600 degrees C, 

Example 1 of a comparison It carried out by the same approach as an example 1 except having 
used BN powder used in the example 1 as powder for shaping as it was. 

Example 2 of a comparison It carried out by the same approach as an example 1 using the mixed 
powder for shaping obtained in the example 3 except having made compacting pressure into 2 
ton/cm2. 

Example 3 of a comparison After carrying out 5 weight sections addition of B-2 03 at the BN 
powder 95 weight section used in the example 1, it mixed with the ball mill and the mixed powder 
for shaping was obtained. The example was carried out by the same approach as an example 5 
except having used this mixed powder. 

Example 4 of a comparison After carrying out 45 weight sections addition of CaO and 2B 203 at 
the BN powder 55 weight section used in the example 1, it mixed with the ball mill and the mixed 
powder for shaping was obtained It carried out by the same approach as an example 1 except 
having used this mixed powder. 

In addition, physical-properties measurement of BN sintered compact indicated to the table was 
performed by the following approach; 

(1) Relative density; from the dimension of a sintered oompact, after asking for a consistency 
from the weight in quest of the volume, it computed by the relative density 00 = consistency 
(g/cm2) / theoretical density (g/cm2) x1 00, 

(2) Based on;JIS R-1601, it measured in cold bending strength. 

(3) Insulation resistance; the obtained sintered compact was processed into the with an outer- 
diameter thickness [ 1mm thickness of 20mm ] configuration* and the insulation resistance 
(omega) after 24hr preservation / moisture absorption was measured in the desiccator after 
processing and (NH4) containing 2S04 solution, 

(4) Thermal conductivity; it is based on a laser flash method. 
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<Effect of the lnventlon> The ordinary pressure sintering BN Plastic solid of this Invention has 
ihe outstanding property which BN($), such as electric Insulation, thermal conductivity, corrosion 
resistance, and thermal shook resistance, have, and does not reoeive configuration constrain! 
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